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This report was prepared as the result of work sponsored by the
California Energy Commission. It does not necessarily represent
the views of the Energy Commission, its employees or the State
of California. The Energy Commission, the State of California, its
employees, contractors and subcontractors make no warrant,
express or implied, and assume no legal liability for the
information in this report; nor does any party represent that the
uses of this information will not infringe upon privately owned
rights. This report has not been approved or disapproved by the
California Energy Commission nor has the California Energy
Commission passed upon the accuracy or adequacy of the
information in this report.
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The Public Interest Energy Research (PIER) Program supports public interest
energy research and development that will help improve the quality of life in
California by bringing environmentally safe, affordable, and reliable energy
services and products to the marketplace.

The Program’s final report and its attachments are intended to provide a complete
record of the objectives, methods, findings and accomplishments of the Energy
Efficient and Affordable Commercial and Residential Buildings Program. This
attachment is a compilation of reports from Project 2.6 Enhancement of the
Whole Building Diagnostician, providing supplemental information to the
final report (Commission publication #P500-03-096). The reports, and
particularly the attachments, are highly applicable to architects, designers,
contractors, building owners and operators, manufacturers, researchers, and the
energy efficiency community.

This document is one of 17 technical attachments to the final report,
consolidating three research reports from Project 2.6:

= nstructions for Installation of the Whole-Building
Diagnostician Software Release 2.10-162 (Aug 2003)

= nstructions for Configuration of the Whole-Building
Diagnostician Software Release 2.10-162 (Aug 2003)

= Whole Building Energy Enhancement Report PNWD 3317
(Aug 2003)

The Buildings Program Area within the Public Interest Energy Research (PIER)
Program produced this document as part of a multi-project programmatic
contract (#400-99-011). The Buildings Program includes new and existing
buildings in both the residential and the nonresidential sectors. The program
seeks to decrease building energy use through research that will develop or
improve energy-efficient technologies, strategies, tools, and building
performance evaluation methods.

For the final report, other attachments or reports produced within this contract, or
to obtain more information on the PIER Program, please visit
www.energy.ca.gov/pier/buildings or contact the Commission’s Publications
Unit at 916-654-5200. The reports and attachments, as well as the individual
research reports, are also available at www.archenergy.com.
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Project 2.6, Enhancement of the Whole Building Diagnostician.

Project 2.6 provided a significant improvement to the WBD. Increases or
decreases in whole building, or building systems, electrical or gas energy
use may be caused by system faults or changes in occupant activity. For
example, energy use will increase with increased sales in a restaurant, but
it will decrease if an HVAC unit went off line due to compressor failure.
The Whole Building Energy (WBE) module of the Whole Building
Diagnostician, which is designed to flag anomalies in energy use patterns,
was improved with changes to allow it to be used on a wide spectrum of
building types.

The added feature allows the user to specify any BAS variable or other
accessible variable (such as sales volume) as one of up to five
independent variables in the WBE module. The previous versions
allowed only outside air temperature, outside humidity, and building
schedule as independent variables. This will allow operators of similar
buildings, such as chain retail stores and restaurants, to compare
energy performance and spot positive and negative trends over time.
The value to California chain managers could be a significant
motivating factor to use or install energy management control systems.

Methods and user interfaces for a second planned improvement, a
module for energy use comparisons among peer buildings that could
be used in near real time, were developed and partially implemented,
but full implementation was not possible because of a second-year
lapse of co-funding.

This document is a compilation of three technical reports from the
research.
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COMMISSION (COMMISSION). IT DOES NOT NECESSARILY REPRESENT THE VIEWS OF THE
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Installation Instructions

Installation and Configuration Instructions for the Whole-Building
Diagnostician Software Release 2.10-162

Welcome to the Whole-Building Diagnostician” (WBD) Software tool developed by a U.S.
Department of Energy (DOE) team led by Pacific Northwest National Laboratory ' (PNNL) and
enhanced under funding from the California Energy Commission (CEC) and the U.S.
Department of Energy. The WBD is modular diagnostic software that detects and diagnoses
common problems associated with heating, ventilating, and air-conditioning (HVAC) systems
and equipment. The software has two modules--one to monitor whole-building energy use (the
whole-building energy module or WBE) and one to detect and diagnose problems associated
with outdoor-air control and economizer operation in air-handling units (AHUs) (the outdoor air
and economizer module or OAE).

The CD for the Enhanced Version contains an executable version of the WBD 2.10-162 software
plus a database for viewing a set of representative WBE results. This version includes new
features of the WBE module developed as part of the Energy Efficient Buildings Research
Program of the California Energy Commission.

This instruction document describes how to install the WBD and the Microsoft Data Access
Object® (DAO) components, how to view the results in the demo database, and the new features
of the WBE. If you are upgrading or reinstalling the WBD, you do not need to install Microsoft
DAO but should follow the instructions for Preparing to Install the Enhanced WBD, Release
2.10-162.

Preparing to Install the Enhanced WBD, Release 2.10-162

Because Build 162 of the WBD incorporates changes to the underlying WBD database, it is
easiest to delete previous versions of the WBD from your computer before installing this version.

1. To remove earlier versions of the =1al x|
WBD, nav'gate tO the J File Edit Yiew Favorites Tools Help . % IEL | ﬁ
ack - [ earch olders £ AHiskor Y O | EE
C:/Programs/WBD subfolder on | £ = « &l Qs Sutoder Jwoy |5 & X
. . J.ﬂ.gldress I[:] WED j ﬁGo
your hard disk (if you used the _— | —r T

121 KE  Application Ex
117KE  Application
229KE  Application
145KE  Application =
157 KE  Application Ex
129KE  Application Ex
117 KE  Application Ex
105 KB Application
,472 KB Microsoft Acce
,472 KB Microsoft Acce
125KE  Application Ex
153KE  Application
111 KB Text Documer

-
dA1 VR Annbicakinn P
| »

|44 object(s) selected 125 MEB |@. Iy Computer 4

default directory when installing |5 ]
the WBD previously) or the WBD
alternate folder in which you
installed previous versions of the
WBD.

44 itemns selected,

Total File Size: 125 MB

2. Highlight all files in this directory
using your mouse and then push
the “Delete” key.

! Operated for U.S. DOE by Battelle.

Page 3 of 18



3. The dialog box at right will appear.
Click “Yes.” This should delete all
files for previously installed versions
of the WBD. You are now ready to

Installation Instructions

Confirm Multiple File Delete ) x|

[ gl Are wou sure wou want to send these 44 ikems to the Recycle Bin?

install Release 2.10-162.

Installation Instructions for the Whole-Building Diagnostician Software

Whole-Building
Diagnostician

4. To install the Whole-Building Diagnostician (WBD) software, insert the WBD 2.10-
162 installation CD into your CD-ROM drive. The setup program should run
automatically. If the setup program fails to run automatically, use the Windows
Explorer (in Windows 95) or My Computer (in Windows 98 or higher) to navigate to
the CD-ROM drive on your computer, find the program “setup.exe,” and double
click on it. This will start the installation process.

5. Follow the steps provided by
the installation wizard. You
will need to provide your User
ID and License number, which
can be found on the back of
the CD case. Click "Next"
when finished.

6. Next the installation wizard
will give you several
“‘component installation”
choices. The components
available are based on your
software license. Select the
components you wish to
install now by clicking on
them (you should then see a
check mark before each
component selected).

By default, the WBD will be

Whole Building Diagnostician Setup.

‘Welcome ta the

US Deparment of Energy
Office of Building Technology,
State and Community Programs

Whole
Building
Diagnostician

Thank you for purchasing the YWhole Building Diagnostician
Before proceeding you must enter the following

Your narme I

Your organization I

Version 2.1

2\

Build number 162 (Feb & 2003)

Copyright (C) 1993-2002, Battelle Memorial Institute
All Rights Reserved

User ID |

License # |

Youruser D and the license number may be found on the CO-ROM
case/sleeve or on your license agreement.

Cancel

Whole Building Diagnostician Setup

Welcome to the

LS Department of Energy
Office of Building Technalogy,
State and Community Programs

If ywou purchased any licensed options, they are shown in bold below.
FPackages which may not be selected or unselected are shown in gray. Please
select which optional packages to install at this time.

RHED 2.1 Main System (always licensed)

WhOIe WI'WED Demanstration Data (free option)
rhhole Building Energy Diagnostician (licensed option)
Buildi ng ¥IOuidoor airfeconomizer Diagnostician (licensed option)
&  a [WED Developer's Toolkit (free option for developers)
Dlag nostician WiMicrosoft DAO 3.5 Redistibution (free option)
Version 2.1

o\

Build number 162 (Feb 6 2003)

Install packages in CAProgram FilesiwBO|

[

Back

| Install I

. . Cancel |
Copyright (C) 1999-2002, Battelle Memorial Institute

All Rights Resered

installed in “C:\Program Files\WBD.” Typing a new directory name and path in the
white area near the bottom of the page will change this directory.
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Add-Remove
Frograms

Installation Instructions

The WBD software (executable, dynamic link library, and ancillary files) needs less
than 10 Mbytes of space on your hard disk. The demonstration databases
however need approx|m ate|y Whole Building Diagnastician Setup o

1 OO M by‘teS Of dISk Space! SO Evsalgg;ﬂ:;:;éhn? af Energy It you purchased any licensed options, they are shawn in bold below.
H =t . . Packages which may not be selected or unselected are shown in gray. Flease
the total requlred for In Itlal gg?;;r:u?é?n‘:n‘i;i;?ﬂ;gﬁs select which optional packages to install at this time.
. . [WED 21 Main System (always licensed)
|n3ta”at|0n Of the WBD pl US Wh I [WED Demonstration Data (free option)
. . ole [v!Whole Building Energy Diagnostician (licensed option)
demonstratlon databases IS Bu||d|ng ¥ Outdoor airfeconomizer Diagnostician (licensed option)

['WED Deweloper's Toalkit (free option for developers)

about 1 1 O Mbytes These flles Diagnostician [Mhicrosoft DAQ 3.5 Redistribution (free option)
must all be installed in the Version 2.1

same directory.
£ Install packages in Ci\Program FilestWED _I

Build number 162 (Feb 6 2003)

Back | Install I Cancel |
Copyright (C) 1995-2002, Battelle Memarial Institute

All Rights Resened

The WBD requires Microsoft DAO 3.5 installed on your computer in order to run. If
you already have DAO 3.5 installed, you do not need to install it again. To
determine if you have it installed, do the following: from the Start button, select
“Settings” and then “Control Panel.” On the “Control Panel”, double click on the
“Add/Remove Programs” icon. The dialog box at right (or one very much like it in
Windows NT or XP) will
appear. If this dialog box is

% Add/Remove Programs 3 e ;Iglil

1 Currently installed programs: Sork by:IName -
n Ot al ready S hOWI ng ) SeleCt ﬁ Cn:ﬁmand Prnpmpf Here PowerToy ;I

the “Install/Uninstall” tab (or
“Change or Remove
Programs” in Windows 2000).
Check the list of programs
installed. If Data Access
Object 3.5 is not on the list,
you will need to install it;
proceed to step 10. If DAO
3.5 is on the list (already
installed), continue to step 8.

& CoreCD Builder Size BLEKE
l Costiworks 2001 Size 59.7MB

Size 66, 1MB

Size: 16.0KB J

a Dell Opentanage Client Instrumentation Size 3.61ME

ﬁ DiesignExpress CD Labelmaker 32 bit

(2] Digital Signature Plugin Size 3.61MB
g Employee Time Reporting Size 1.56ME
YAl FRED Size 23.9M8
ﬂ hp deskjet 960c series (Remove only) Size 3.67ME
E HP PrecisionScan Pro and Uklities Size 13.5MB
fﬁ Intel Security Driver Size: 0.98MB
a Interyideo WinDWD Size: 3.90MB LI

Clase |
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Installation Instructions

8. After selecting the components and ling nents x|

installation directory, click on the “Install” Proosssing components

button to begin COpying files. Copying D emo/D enverB uilding. mdb

ta C:%Program FilezWBD1E0E nhanced\DenverBuildings. mdb
You will see the progress window at right
. . . T3
durlng installation. [NENEEENEENENENEENEENEENER
Cancel |
9. The Screen at right Wi” Whole Building Diagnostician Setup
display When insta”ation iS \lﬁlglézgaenfwgniuﬁnergy Setup is complete. Please review the information below far any late breaking
Complete CIICk On the g:ﬁtce nfEuCiIdingTe‘;h;m\ngy, news, updates and imporant notices regarding the \WED.
) SIS RS Please visitthe Whole Building Diagnostician web site at ;I

“Done” button to leave the Whole A i 200

installation program. You are g_u”dingt_ ,

now ready to start using the agnestEan

WBD. For instructions, Version 21

please refer to the “Viewing

the Demonstration Database”

and “Exploring the Enhanced o
WBE Features” sections later Build number 162 (Feb 6 2003) _ :

in this document. SKip to Step S msame cais i s e

14, Viewing the
Demonstration Database.
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Installation Instructions

Installation Instructions for Microsoft DAO

These instructions should be followed, only if in step 7 you found that you do not have

Microsoft DAO 3.5 already installed.

10. On the component selection
screen, make sure you select
the “Microsoft DAO 3.5” box.
After selection, a check mark
should appear in the box.
After you have selected all
licensed components that you
want to install now (see step
6 for additional guidance),
click on “Install.”

11. During the DAO installation, a
sequence of dialog boxes will

whole Building Diagnostician Setup: i

Welcome tothe

US Department of Energy
Office of Building Technology,
State and Community Programs

Ityou purchased ary licensed options, they are shown in bold below.
Packages which may not be selected or unselected are shown in gray. Please
select which optional packages to install at this time

W'ED 2.1 Main System (always licensed)

[W'WED Demonstration Data (free option)
WhOIe (W¥hole Building Energy Diagnostician {licensed option)
Buildi ng [¥IOutddoor airfeconomizer Diagnostician (licensed option)

. .. ers)
Diagnostician <MJ.D:.D...S@.ft..DAD..S...E Pedistibution firee option) > 3
Version 2.1

& Install packages in CAProgram FilesiWBD _‘

Build number 162 (Feb 6 2003)

Back | Install I

Cancel I
Copyright (C) 1999-2002, Battelle Memarial Institute

All Rights Reserved

appear in the “Data Access Objects (DAO) Setup” window. Do not change any
entries in these dialog boxes. Simply click the “Next” button to reveal the next
dialog box. If any additional dialogs appear during installation, click “OK” or “Next”

to continue installation.

S setup

Click "Next"

Welcome to the DAD Setup program.  This program will install
DAD on your computer.

Itz strorigly recommiended that pou exit all \Windows progranms
befane rnning this Setup prograr,

Click Cancel to quit Setup and then close arp programs you have
nning. Click Mext to continue with the 5etup program.

WARNING: This program is protected by copyright law and
inte_ma_tional treaties.

Unauthorized reproduction or distribution of this program, or any
poition of it, may result in severe civil and criminal penalties, and
will be progecuted ta the maximunn extent possible under law.

Careel ]

Click "Next"
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Installation Instructions

Select Components | x| Select Components

DAD can be installed with Jet and/or ODBEDIECt companents, Jet containg optional components for accessing additional

Select the companents that pou'd like to install data fomats. Select the optional formats that you'd like to install
I Ecel

¥ ODBCDirect ¥ Paradnx
W HBase
¥ Lotus
IV Testand HTML
V' Exchange

< Back et » ] Carcel ] < Back | Hext » ] Caticel l
H " " 1 " "
Click "Next Click "Next

12. After clicking “Next” on the last
dialog, a progress indicator will Data Access Objects (DAO) Setup
appear in the “Data Access Objects
(DAO) Setup” window. If any
additional dialogs appear during
installation, click “OK” or “Next” to
continue installation. When
installation of the DAQO is complete, a
Windows information box will appear
with the message “Data Access
Objects (DAO) successfully
installed.” Click on the “OK” button.

13. The WBD installation program
will then d|3p|ay the window at ‘Qfg‘ggg;‘ri‘;;ﬁnergy Setup is complete. Please review the informetion below for any late breaking
right indicating that installation Qs using Techralogy et tedais andinpananinatizs Egeche e wEs
is complete. Click on the Whole i buldings oo soSos 5
“Done” button to leave the Building
installation program. You are  Diagnostician
now ready to start using the Version 2.1
WBD. Please refer to the
“Viewing the Demonstration
Database” and “Exploring the £ o
Enhanced WBE Features” Bulld number 162 (Fab 5 2003
sections of this document, Copiah (01923202 et Memor i - =

which follow.
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Demonstration Databases

Viewing the Demonstration Database

The enhanced version of the WBE contains a database for viewing a set of representative results
and examining the new features of the WBE module developed as part of the Energy-Efficient
Buildings Research Program of the Energy Commission. To create a new database, see the
companion document Instructions for Configuration of the Whole-Building Diagnostician
Software Release 2.10-162.

After successfully installing the WBD and the Microsoft DAO®, the WBD can be used to
process new data or view processed results. These instructions will help you start exploring the

enhanced version of the WBE.

14. To run the

WBD, double- gl

click on the o
Whole-Building

WBD shortcut Diagnostician

icon on your

desktop. You may also launch the
WBD by navigating to the directory in
which the WBD was installed and
double clicking on the file named
“WBD.”

15. Once the WBD is launched, the dialog EENG_G__—_SS 2l x]

box shown to the right should appear. Laokin: | 3 WED =l & & ek E-
Click "Cancel.”
File name: | Open I

Filez of bype: I\-\-"BD Configuration [*.wbd] ﬂ Cancel |

“flUntitied - Whole Building Diagnostician = _lof x|

16. The window at right will appear. On
the “Admin” pull down menu, click S/« s ol el ]
on “Add existing data source.” ey

There are ro objects listed in the building companent tree

Tor begin you must ereate or add 2 data source.

Delete

Expert

Add an existing data seurce to the current configuration 4

Page 9 of 18




Demonstration Databases

17. The “Open” dialog box will appear. This will list all the Microsoft Access®
databases that are present in the WBD installation directory. For the WBE
demonstration, click on the database name ChicagoBuilding5.mdb to highlight it.
Then click “Open.”

If the demonstration database is
installed in a directory other than
the WBD installation directory, ;
including the case where it was I‘E_l’loenversundmgl mdb
not installed but is on your CD- %EZE:ZIZE:ISZTE e
ROM, navigate to that directory B i
(as you would normally to
explore files). If using demo data
from the CD, select the "Demo"

subdirectory on the CD. To Filename:  |ChicagoBuildingS. mdb Open |
select the demonstration Files of type: | M Access Databases [%mdb) il Cancel I/
database, click on its name, then ;
click "Open."

18. After selecting the database, a et ot iy lold
window like the one to the right JJ—'?fff.:"d —I)ilf‘f'_ll?;‘;?_lﬁfilJ| —
Wi” appear- This WindOW iS a Enter information about this bulding which only changes once in a while, &

]
i ]

WBD setup screen, which is
used for configuring the software
for a new building or equipment

No
el 1000 ft

that will be monitored with the
WBD. Click on the icon
identified by the red circle, “View
diagnostic results”.

=21 19. This will change the window to
CECET BT Ba e the one displayed on the right. The
° e ==l left panel of this window provides a
= tree of all buildings and equipment
2 A)a\! ;ﬁﬂ! 1=V N0 idgntified in the databases selected, in
| i this case only the WBE Demo
- building. The right panel of the
I S R B window shown here is the graphic
K — — == ||l display for the WBE module. If the
T | et data shown in the graph at right do
2 e '——H_—I not display, click on all of the check
i E—— boxes in the Legend. The data will
—= 4 then display. You are now ready to

explore features of the WBE.
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Demonstration Databases

The graph shows values of the Energy Consumption Index (ECI) for each day of
the time period displayed. A separate ECI is shown for each of the five energy
uses, which are identified by color coding in the Legend. The ECI is the ratio of
actual energy use to the expected energy use. The expected energy use is
determined by an empirical model in the WBE software for each tracked energy
use. A value of each of the ECIs is shown for each day in the range displayed.
Values of the ECI around 1.0 indicate that the building and its energy systems are
performing as expected. Values substantially different than 1.0 indicate an energy-

use anomaly.
20. The specific energy uses for .
which ECls are displayed can ~ 2L2l8/ ) & = o) ] sialo] <l | 3]
be changed by clicking on the ' E e
check boxes in the Legend to o
select and deselect energy vl
uses. As an example, the o= A ™
window at the right shows only ol
the chiller energy. o
The squares appearing on the }MT\ T
graph are used to identify when EE A
a statistically significant B i 4_1:' e
aberration in energy : o
consumption (high or low) has e
occurred. For the chiller energy use in this plot, 16 days had high values of chiller
energy use.
- =22 21, The dates for which data are
Dlstel 2| B/ | =bel ] il ] e 3 displayed can be changed simply
e by clicking on the “Previous” or
o “Next” buttons in the “Select Data
il Range to Chart” panel below the
:sime\Aﬁ@ graph. The length of the time
ol period displayed can be changed
o by clicking on the arrow appearing
T T e || immediately after “1 month” (in the
e current display) and then selecting
B Ecic o o the desired time-period length
0O F Themal =] [Toen =]
e from the drop-down menu.
e e Specific Start and End dates for
Ready 28 28 WA 12 W[ 4

------- the data range can also be
selected, as shown in the figure at the right. Click on the arrow to the right of the
start date. A calendar box will appear. Click on July 14 to select it as the new start
date.
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Exploring the Enhanced WBE Features

To examine the enhanced modeling features of the WBE module, peform the following steps.

22.

Click on “Admin” on the
menu bar and then select
“Expert” from the drop-down
menu.

Expert user mode gives vou access ko all the data tables

used by the diagnostician. While in this mode vou can cause irreperable
damage to your data, calculations, and diagnostic results, possibly

disabling your diagnostician completely and permanently!

Are you sure you wank ko switch o expert user mode?

Demonstration Databases

“fl Untitled - Whole Building Diagnastician oy (=]
File Edit View | Admin Help
D)2 ¢ v Admmistrator hﬁ || == _ﬂ‘
Monitor componert  Ctri+M
i Wil A
Create new dats source Chr+C ECl | Sensors| Table
Add existing data source  ChrH-A
Drop data source... 4o 2
Insert » 1,80
DElete 1.6H
vao]
1.20
1.0 _.Ag\.,‘l:u@—-_-. -l
080
060
0.40H
0.20H
o T
71141997 Month /1471997
~Legend (Energy Consumption Index] Seloct Dot Fange ta Chart
B ¥ Toal
Start: s
O ¥ Themal energy End [ 8141997 x| [Tmenth =
O ¥ HAC snergy
B Chilrenergy _Previous | et | Today |
Toggle administrative mode UM 2
B

23. The dialog box shown at right will appear. Click “Yes.” You will then be in the
Expert mode, which can only be assigned by an Admin. Ordinary users do not
have Admin privileges, unless assigned by someone who already has Admin

privileges. Generally, a site would have only one or two Admin users who would
administer the system by selecting and changing (when desired) general settings,

specifying the empirical models, setting time periods for baseline data, and

performing other administrative functions, which would then apply for all users at

the site.

The features added as part of the Energy Commission project to enhance the WBE

are some of those available to an Admin user who has selected to enter the

“Expert” user mode. This demonstration software has been distributed to you with
Admin privileges so you can examine the enhanced modeling features of the WBE.
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Demonstration Databases

24. When you entered “Expert” Il
mode, you should have &Iﬁlf@!ﬂﬂﬂ%i@ﬂ( | ]
noticed a small rectangle with | o O s e |
five buttons in it, appearing i
somewhere on your screen.
This box is circled in the ol ﬁﬂ@
figure on the right. Click on il ]
this box, hold the mouse ]
button, and drag the box to i I S S E—
the position on the tool bar
shown at right. Release the [Lovmd B Crmmmimiet | o Do
mouse button, and the small T el e &
box will become part of the 07 ocemn el 2 fren =]
tool bar, as shown. :
Ready T
e =2 25 The buttons in the box
et 3| SIm ) =bel ) slgll] =il 2] ey are diagnostic sensitivity
T £ [l = || controls. The left-most button
2o makes the WBE least
1601 sensitive, and the right-most
g L A AN P || button assigns it the maximum
aso] sensitivity. Click on the right-
e most button and observe the
L ————— increase in the number of
por «we ||| “alarm” boxes appearing on
oy —;j:ctr:z:a;g:wvcha :Ee graE[)h. :[I'he sensitivity of
B F teorcems ' — m to ener
05 ey el 3 e coen :anztionoaenoem%ies has
; increased, and the WBE now
Ready T

detects more problems from
the same data. Click on the center button to return the system to normal
sensitivity.

You might wonder why we don’t just set the system to the highest sensitivity. The
sensitivity is something we recommend be set by the user (Admin) based on
experience observing WBD results. Although increasing the sensitivity increases
the number of problems detected, it also increases the probability of false alarms,
which are not desirable. Each building, its equipment, sensors, and control
systems are different; therefore, we recommend developing some experience with
the WBD, then re-setting the sensitivity, if needed, based on that experience.
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Demonstration Databases

The sensitivity control is not one of the enhanced features added as part of the
Energy Commission project, but this is a convenient place to introduce it.

<24 26. Now place your cursor
Dls{@| 3] BIE oo =Pe| x| il a@l|=] sl] 2] ] over “WBE Demo” in the
o : fo s = || configuration tree and click the
iy right mouse button to reveal a
1] drop-down menu. Select
= L AT fe Tracked variables” from this
e menu by clicking the left
= mouse button on it.
2t N T
~ Legerd (Energy En.nsumptim N2l 5 _ler Date Range fo Chat
:g:;:::l:':i;mw Stat: [ 71471997 =
O F Thermaleneigy Ert [ 87121597 =] [1momn =]
e i |t | _Jaty |

how [
Office Building ¥ - Chicago -- Tracked Yariables = 27. The dialog at right Wi” appear. This
Eaarci::b}r‘:sri;bleoiiEaaf:g:s:smgamodel that relates it to ohe o mare other dialog iS used to SeleCt the Variables to be

Chooze the wariables pou want ta track for thiz component. Double click on ﬂl tracked by the WBE and the |ndependent

the variable dependence list or sensitivity to change what variables you think it

depends on or how closely you think the are coupled. Vari ables u pon Wh ich the mode | of each
Apply new baseline model retroactively and reprocess data after |f“1 24304 899_:] Ir"'1 20000 Al-j tracked Va rl ab I e IS based ( | |Sted I n th e

Dependencies | Baseline I

_Wariable racked ‘ Dependent on ‘ Rezolution “Depende nt on” Column) .
TotalEnergykwh HourDPw'eek Tout Mormal
Electrickwh HourDfw'eek Tout Mormal
ThemalCef HourDfweek Tout Mormal
HYACKwh HourOfw'eek Tout Mormal
Chillerkush Hourdfwfeek Tout Mormal
28. TO explore the ablllty to SeleCt the Office Building ¥ - Chicago -- Tracked ¥ariables <
SpeCifiC independent Variables for a E:r?:b\lgnﬁqbg‘:enﬁ léaaf:;;:lsg.smg amodel that relates it to one or more other
. Cancel I
model, double click on the bt Lo b
& De pe nd e nt o n » e n try fo r th e depends on ar how closely you think the are coupled.
HVAC KWh Varl able A IISt Of al | Apply new bagzeling model retroactively and reprocess data after F”‘\ 24304 838;] Ir1 2:00:00 Al-j
. - . . Dependencies | Baseling |
possible dependent variables will s tackes | e T
. . . TotalE nergyKwh [ 1D ayD s esk MNarmal
appear, as shown at right. This list Elecockon HouOeck o
N . N Ermallcl ETOU[ armal
includes all variables currently in the v e Nomel
iy . ‘ot
WBE database. If additional variables ewton
were included in the database, they o
would appear in this list. Those |

variables could include anything for
which data could be collected and entered into the database (e.g., hamburgers
sold or number of hotel guests registered).
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29 . Select a Vanable from the Office Building ¥ - Chicago -- Tracked ¥ariables e
||St SUCh as OUtdoor relative Ea;:h variable iz tracked uszing a model that relates it to one or more other
hum|d|ty (RHOUt) by wanables in pour databaze. Conod!
H H Choose the wariables pou want to track for this component. Double click on
Cl ICkI ng on the CheCk bOX the variatble dependerﬁ:ce ligk o: tsnart1siti\n'it_l,l tot chang;whattvariables wou think, it
befo re the Val’iab|e name. depends on or hiow clazely yau think the are coupled.
Then CI|Ck anyWhere on the Apply nevs bazeline model retroactively and reprocess data after IﬁTZBDﬂ 899_:! lf_\512;0|_|‘;’uf_‘: ,6,I_-:j
dialog box outside the Dependzncies | Baseine |
dI‘Op down Variable I|St Watiable tracked | [ JHourDfDay Resolution |
- . TatalEnergykiuh 1D ap0fweek Momal
Notice that the new EI:CMCFEW? [wIHourDRweek Horma:
variable has been added to etk e  Nom
the list of “Dependent on” Bk
| TatalEnergykah
for HVACKwh. The next CIElectickih
time this tracked variable is Bl
displayed the system will |

automatically recalculate
the values to display on the graph based on this new model.

Dates for which to apply this new model can be selected from the date and time
boxes that appear at the end of the line “Apply new baseline model...” Clicking on
the check boxes before the date and time will bring up 12:00 AM on the current
date, which will be the date and time for which the new model(s) will apply. If you
would like the new model(s) to apply to data already collected, you need only
specify the date and time for which you would like the new model(s) to first be
used.

30 . The SpelelC Varlables tracked Office Building ¥ - Chicago -- Tracked Yariables

can a|SO be SpeCIerd by the Each wariable is tracked using a model that relates it to one or more other
. . iables i databaze.

Admin user subject to some vansbies n ot database Corcel |

imi ; H ; Ch the variabl ¢t to track for thi t. Double click

limitations. A maximum of five gkl soindenee iiror senstis o change st vasibles stk &

(5) energy Variab|eS may be depends on or how clozely pou think the are coupled.

tracked by the WBE at one t|me Apply new bazeline model retroactively and reprocess data after Im12£3331899j lﬁi:;DB;DU Al:ﬂ
for a single building- level entry ~ Deeendensies | ascire|

in the configuration tree. If five et . e —
variables are currently tracked, et oa e T o

as in the case shown, one or HourDfweek Taut Nommal

more tracked variables must be SEEE

deleted before new ones can Copy r

be added. e

To explore this, right click on
“ChillerKwh.” A drop down menu will appear. Select “Delete” from the menu to
delete ChillerKwh from the list of tracked variables. Now there are only four
tracked variables and a new one can be added.
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31 . Double Cl |Ck on “(add variable)” Office Building ¥ - Chicago -- Tracked ¥ariables

lISted in the “Variable traCked” Eaph variable iz tracked uszing a model that relates it to one or more other
column. This will reveal a drop- alshERn L et Concel_|
H I Chooze the wariables pou want to track for thiz component. Double elick on
_down IISt Of Varlables that appear the variatble depender-l:ce lit o: tsertmitivity tot changepwhattvaliablesyou think it
in the W BE database and are depends on ar how closely you think the are coupled.
not already traCked Any Of the Apply news bazeline model retroactively and reprocess data after Im12,."30,"1.889_:_l Iﬁ12;0u‘;00 AI_—:j
listed variables can be selected Dependencis | Baseline | | | |
’ Wariable tracked Dependent an Resolution |
to traCk NOW Iet S aISO delete TotalEnergyknh HowOfw'esk Tout Mormal
“ ” i Electrick b HourDPwdeak Taout Marmal
HVACKwh” from the list of
. . ThermalCct HourDfw/eek Tout Mormal
Vanables tracked by nght H .&Eth_-Jhbl ] HourOfwdeek Tout Mormal
. . . d wyanable
clicking on it and then select
Delete. Tout
DPout
Chillerk b

Dffice Building ¥ - Chicago -- Tracked Yariables Add Ch | | |eerh back on the row
Eagh varigble iz tracked using a model that relates it to one or more other Where HVAC KWh was IISted
wariables in your database, ol | before we deleted |t.

Chi h iabl s, far thi . Double click I I

(FE i oo P o i W e v i Accomplish this by double
depends on or how clogely you think the are coupled. CIle'ng on the fl I’St “(add

Apply new haseline model retroactively and reprocess data after 711 2/30,1839 =] [7H12.00.00 4= Variable) ) ” SeleCting

Dependencies | Baseine | | i | “ChillerKwh” from the drop-
“arniable tracked [lependent on Resolution . .
TotalE nergyk.wh HourDfwfeek. Tout Wormal down menu! and then C“Cklng
ElectricKwh HourDfw'eek Tout N | i

ThemalCes HouMwesk Tout Neml elsewhere on the dialog box.
Chillariuh HourOPwfeek. Tout Narmal Th|s W|” add Ch|”erKWh to the
[add warniable)

list of Variables tracked. Notice
though that no “dependent on”
variables are yet selected for

| the ChillerKkwh model. To select
variables for the model, double
click on the space in the ChillerKwh row under the “Dependent on” column to
reveal the variables available, and then follow the same procedure used in step 29
above to add variables to the model.

In order for the change to affect the current diagnostic display, change the date to
“‘Apply new baseline model ...” to July 1, 1997. To do this click on the check box
before the date. Then click on the down arrow immediately following the date. A
calendar will appear. Use the back arrow to navigate to July 1997. Then click on
July 1.
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fluntitled - Whole Building Diagnostician i =] )
Fle Edt Yew Admin Help
D|=lE] & BIE | =be| x| dlelols] e 2] = )
Fill - office Buiding ¥ - Chicagn
ECl | sensors| C O
2
1.80H
1.60
1.4 =] Emg m
1.2 i o = Bl
T I /."D’- )B .Q) =
0.80
0.60
040+
0.2t
il T ]
ul L
711411357 Month 8/14/1397
~Legend [Enei | —Select Date Range o Chart
|~ T -
B F te Start: [ 771471397 =
OO F Thema eneigy ent [arenam =] [Tmoin 3]
[ W Chiller eneray
Previous | Nest Today
Ready ] A

Demonstration Databases

Click “OK” to return to the
main WBE display. Notice in
the Legend that “Chiller
energy” has been added in
place of “HVAC energy” and
only four tracked variables
now appear. If this change
does not display, click on the
Display button. This will
refresh the display, and the
change will appear. Note that
the display refreshes
automatically once per minute.
If you wait until the next
automatic refresh, the

interface will change the display without you pushing the Display button.
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Closing the WBD

32.

33.

untitled - whole Building Diagnostician 3 —[a] x|

When you are done exploring

these features, click on “Admin” LESE L —— ey

on the menu bar. Then click on o o

“Expert” in the drop-down menu iz

to move out of Expert mode, as a o I N

precaution to prevent et netii B B A

accidentally damaging the WBD i

database. 10 | D
A s [ s =] o]

Togale adwinistrative mode [ [
You may now close the WBD 21
simply by clicking “File” on the T - - oy
menu bar and selecting “Exit” - B Hesc
from the drop-down menu. A
dialog box will then appear
asking whether you would like to
“Save Changes to Untitled?” If
you would like to delete your
WBD configuration, simply click
“No,” and the WBD will close. If File name:  |File Name save |
you would like to save your T i el

Save as ype: [*whd =l |4

current WBD configuration, click
“Yes” (note the .wbd file extension). The “Save As” dialog box at right will appear.
Type your selected file name in the white space after “File name:” and click “Save.”
The file will be saved for future use, and the WBD will close.
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WBE Configuration Instructions

Configuration of the Whole-Building Diagnostician Software

This document describes how to set up the Whole-Building Energy (WBE) module of the
Whole-Building Diagnostician (WBD) for use in monitoring whole-building and major end-use
energy consumption. It is a companion to the Instructions for Installation of the Whole-Building
Diagnostician Software Release 2.10-162. Users should install the Whole-Building
Diagnostician (WBD) and become familiar with it by using demonstration databases and
following the instructions for installation before proceeding to this document. This document
describes how to set up the WBE software to collect new data or process data in existing data
bases.

Configuration Instructions for the Whole-Building Diagnostician
(WBD) Software Release 2.10-162

Before starting to use the WBD, you should plan the number of databases you will use in the
configuration of the WBD. Presently, we recommend one database per diagnosed system [i.e.,
one database for each OAE set up for an air handling unit (AHU) and one database for each
WBE module set up for a building or facility]. This recommendation is intended to help
minimize the access and processing times; it is not an absolute constraint. Note, however, that
each database must have at least one building in it, so that when our recommendation is
followed, each AHU appears under its own building (and, as a result, a building will generally
appear multiple times in the directory tree).

The user should also note the distinction between the WBD configuration file (*.wbd) and the
database files (*.mdb). The *.wbd configuration file contains the tree structure to be displayed,
literally the list of databases whose building and system configurations are displayed. The
components of a single building may be contained in any arbitrary number of databases (*.mdb).
The database files contain the tree structure (as well as other data) for the systems contained in
that database, which must include one or more buildings and all or some subset of the systems in
them. Other systems for the building may appear in separate databases, but then the building
will appear more than once in the tree structure (once for each database containing some of the
building’s systems).

Configuring the WBE

1. Start the WBD by double clicking on the Whole-Building Diagnostician 3
icon on the desktop. :
Whole-Building

Diagnostician
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WBE Configuration Instructions

2. A window will appear
defaulting to the WBD -
directory. Click Cancel to Lack in: | ‘=3 WBD ~| = & e E-
create a new (untitled)
configuration. Note: If
configuration files exist already
you may select one now. The
steps that follow assume you
are creating a new
configuration (i.e., not
selecting an existing File name: | Open
configuration).

21

Files: of type: IWED Configuration [*whd) ;i Cancel

3. The WBD must be in

Administrator mode to
continue with configuration. Curent password | 0K
You can check this by clicking

on Adminon the menu bar. A Mew pazsword
drop-down menu will appear. Canfirm passward | Change
The “Administrator” item in
the menu should have a check
mark before it. If it does, proceed to step 4.

I Canicel

Blek ek

If there is no check mark before “Administrator’ on the menu bar, click on
“Administrator.” The dialog box at right above will appear, and you will need to
enter a password to re-enable the administrator setting. If an administrator
password has already been set, enter it in the “Current password” box and click on
OK. If a password has not yet been set, you can enter the default password,
wbdadmin, click OK, and then proceed to step 4. If a password has not yet been set
and you are the administrator for the site, you can enter your desired password in
the box labeled “New password,” re-enter it in the “Confirm password” box, and then
click on the Change button. Then enter your new password into the “Current
password” box and click on OK. Be sure to select a password consistent with good
password practices and remember your password for future use of the WBD as an
administrator. Proceed to step 4.
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4. On the menu bar, select
Admin and click on Create a
new data source.

5. A “Save As” window will open
for the WBD directory. Type
the filename of your database
in the box indicated. Example
names include the building
name, an abbreviation for the
building, or an abbreviation for
a grouping of buildings (e.g., a
campus). Once you have
input the name click Save.

6. The window at right should
appear once the database is
created. If instead the second
window (below right) or one
like it with the WBD warning
dialog box on it appears, click
on the OK button in the dialog
box as many times as
necessary for it to disappear
(may take 3 or 4 clicks).
When the dialog box has
disappeared, click on the “new
component description” icon
circled in red at right. This will
display the first window (top
right).

WBE Configuration Instructions

“fluntitled - Whole Building Diagnostician

Create a new data source ta indude in this configuration

[ e [P

savens 2l x|

Savejn:laWBD ﬂ - cf EE-

-Eii ChicagoBuildings.mdb
Eii DenverBuildingl.mdb
Eii DenverBuildingZ . mdb
Eii DenverBuilding3.mdb
Eii DenverBuildings.mdb

File name: Save

[ s |
Cancel |

Save as bwper |MS Access Databases [*.mdhb]

[

P

:fluntitied - Whole Building Diagnostician I =]
File Edit View Admin Help
08| Q=D =] =pe| x| dl@l=l=] =[] 2]
6] Hew buiding Corfiguration | Schedules | = |
Enler information about this building which only changes once in a while. =]
Froperty [ Value ]
Takes sffect on
Expites sfter
Faclity name
Contact name
Contaet phone
[% Building has coving No
Elewation above sea level 1000 1t
Buiding has heating Na
Electiciy price. average inchudi... 0.0 $A/h
Toflrecords j » Had Del
Ready e | 7
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The left pane of the window is
where the “tree” structure
appears. The tree lists all
buildings and components
that are a part of this
configuration. Similar to
Windows® Explorer, a “+ “sign
next to an object indicates
that there are other
subcomponents below and
part of that object. By default,
the New building displayed in
the tree has a plant, an air-
handling unit, and a zone as
its components (which will be

] Untitied.wbd - Whole Building Diagnostician

e Gt yen Adnn_tp
D@ o Bl& =| =pe| x| dle|=l] =
T A Comcaaa e

WBE Configuration Instructions

7
R Newsas

ECl | Sensors| Teble

x|

L2 1 Baseline model is corrupted (missing entry).
1Y

1001—

s 812501397

~Legend [Energy Consumption Index)—) g ject Date Range to Chart-

: stat [ 772571957 =] [ Doy _|

ena [ w2557 =] [root ]
Brevious New | | Tody

[ ¥ Chilerenergy
B ¥ Totalbuiding eneray

discussed in subsequent steps). The right-hand pane of the window shows the
“Configuration” and “Schedules” tabs for the New building. Some of the properties
have default values already entered. Later, you will review this list of properties and
make the necessary changes to values for your configuration.

Today’s date with a blank
check box before it should
appear as the value for the
Takes effect on property. If
no date is shown, double click
on the space where it should
be and it will appear. Then
click on the check box before
today’s date to select it as the
date on which this
configuration will take effect.

To select a different date, click
the down arrow on the vertical
scroll bar (shown in the red

circle at right) A calendar box will appear.

fluntitled - Whole Building Diagnostician = -0l x|
File Edit View Admin Help

D] & Bl | =le| < slal=l=] =[] 2]

4] New building Configuration | Schedules | | save |
Enter the date these values take effect. If youleave this blark, these values are the fist totake = |
effect
Property [ alue P

Ready

I 11,25/2002
Facilty nams EN November 2002 N

Conisclinsié Sun Man Tue Wed Thu Fi Sat
Contact phone Z7 @ 23 W 3

Building has cooling NiYyy
Elevalion above sea level B oz

Building has heating N
Electicity price, awerage inchudi, 0f 17 _18 19

@ 7 B 28 W
1 2 3 4 5 B 7

: 1172542002

Takes effect an
Expires after

B 7 & 8
13 14 15 16
a1 2 23

of 1 records

[l

Use the left and right arrows on the

calendar, respectively, to navigate backward and forward through the months. To
select a specific date on the calendar as the date on which this software
configuration will take effect, click on the date. The calendar will close and the
chosen date will be shown with a check mark in the box preceding it.

The second Property listed is the Expires after date. We recommend that this date
be left blank now because it is usually not known at the time a configuration is
created. Sometime in the future there may be modifications to the building or its
configuration, and it may be necessary to create a new configuration. At that time,
the date for this configuration to expire (value of the Expires after date) can be
entered and a new configuration created.
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Tip: A double mouse click on any value cell will open the selection box for that property.

9. Double click on the property

ili Dlsld| 2 [FE| oo =ope| x| el =/ 2]
Ce” for FaCIIlty name and o0 Mew bulding Conlfiguration | Sehedues | IEWJ
=
]

enter an appropriate building
name in the Value column.
Pressing the enter key after
entering a name accepts the
input value and moves the
cursor to the next field.
Repeat this process for both
the Contact name and
Contact phone for this
building. For the next
property, Building has e | S
cooling, select whether the o B
building has cooling or not. The default value is No, indicating that the building does
not have cooling. If the building has cooling, select Yes from the drop down menu.
Enter the value for Elevation above sea level in feet for the building location. By
default, the value for the next property, Building has heating, is no. If the building
has heating, select “Yes” from the drop down list. The final property is the
Electricity price, average including demand (i.e., a blended rate per kWh
accounting for both the amount of electricity used (kWh) and the demand charge, if
any). Enter the appropriate amount in $/kWh in this cell. The building configuration
values are now complete.

Propetty | Walue
Takes effect on 5/27/2003

Mo
1000 ft
M

o
Electricity price, age including d... 0.0 $/kwh

10.Rename the building on the tree by =~ === — i
first clicking the left mouse button BELIE L E ] —
once on New building in the tree to i B

L]
]

highlight it. Then click the left mouse
button again to enable editing of the
name. Enter the name you prefer for
this building. Then click anywhere
outside the edit box to complete
assignment of this name.

Propert [ alue
Takes 473072003
Espitc

eeeee
5551234
Ves
0t
Electric

of 1 records j » Ned Del
Ready [
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11.Click the “+” sign to the left of the ol
building name to expand the next Ezl&lJl‘JJﬂﬁlJﬂilﬂlﬁlﬂflJ\
component level, New Plant. : el —]
Rename the New Plant using the i
same process as in step 10. The o |
window on the right side of the
screen displays the configuration
properties for the New Plant. Some
of the values have default entries.
Enter the appropriate value for each
property. Clicking enter selects the
highlighted value from the list and ] JEE
moves the cursor to the next —

property. Takes effect on should be the same date entered at the building level.
Leave the Expires after field blank. If the value for any property is not known, leave
the default value until the correct information can be obtained and entered into the
value column.

-fluntitled - whole Building Diag
File Edit Wiew Admin Help
Mew configuratian ChelHM

Cpen configuration,.,  Chrl+O
Save configuration

1 CEC162,whbd
2 Test120602.whd
3 Test 112102, whd

Shutdawn WED
Exit

12.Now save the WBD configuration by clicking File, Save configuration.

Tlp C“Cklng on the “diSk” |Con ~fluntitled - whole Building Diagnostician
on the toolbar also will start the fle Egi¥mg Admin Help

save process and bring up the J%)il [E B =| =spe| x| sfl@|e=| <l 2]

dialog box in the following step.

eric Building MNarne Canfiguration I Schedules |
eneric Mew Plant

Specify the cooling energy source. Sele

P. Property

- - - — -




13. Type the filename for your
configuration and click Save.

WBE Configuration Instructions

Savein:laWBD j 4= i EEE

21

File narne: L ntitled. whd) Save I

Save az type: | *whd j Cancel |
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Configuring for the Source of Data

The following steps will add the network component and set up the data collection for the WBE
module.

14.Using the toolbar, enter the = elold
Expert mode by selecting Dl@(@| v flslelz| ] 2]
Admin and then clicking on R e el h/'h. P
Expert. When asked to e / b
confirm switching to Expert et e e '
mode, click Yes. A WBD ngi/ fiic
Sensitivity box will appear on s T
your screen. Simply click and
drag the box to your toolbar = mim]
or click the “x” to close the
box. The sensitivity setting
will not be modified.
Caution! When in Expert —— BlEe 4 el
mode, it is possible to cause
irreparable damage to the database, therefore, the user should be careful not to
change any parameters unless otherwise advised in this document.
15. Refresh the screen by clicking  srErrErmmmmms -lnixg
once on another object on the _Jl—_n_l_u_lw_ﬂ
tree. The circle in the diagram : S Lo bl monstse o gtrgmesl it L
at right identifies tabs that will 5
now appear across the top of s T ‘
the right-hand pane of the gaz%..rfgjc;géga.“ -
window, four of which are
new: Hourly Data, CL T m——
Intermediate Results, Building
Automation, and Limits &
Errors.
{1 records j » [Mew] Del
Ready ™ 2
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16.We will now add a network
from which data will be
gathered. There are two ways
to add a Network, either from
the menu bar by selecting
Admin, Insert, Control
Network or by selecting the
Connect to BAS icon
identified by the red circle in
the diagram on the right.

The window at right will be
displayed. A New BAS object
will appear in the tree and the
Configuration view for this
object (network component)
will appear in the right pane.
Only the BAS Object Id
property will have a value
assigned. This value is
automatically determined by
the software and should not
be modified.

17.Double click on the value cell
for the Server type. A drop
down selection box will
appear. Select the BAS
server type that will be used.
Select DDE Server if the data
will come through a BAS DDE
Link, select Trend Log if the
data will come from a file, and
select ODBC Database if the
data will come from an ODBC
database.

The next several steps

depend on the type of server you have selected.

follow steps 18 through 20.

WBE Configuration Instructions

“flwriteupconfig - Whole Building Diagnostician

File Edit View | Admin Help

HII:MJ%JJI

0|2 « v Adminisratar
_|_| L=
B Gewr TouCtcobonent (Gt chSHTES | HourlyData | Intemediate ﬂgsiltﬂ Buiking Autometian | Limis & Enors
B Create new CtrtC  fer mfuumt about this building which only changes once in a whie,
Add existing urce Ctrl+a
Drop data source. Chri+D F
se [ value ]
ek ] 11/25/2002
vExDevt i Building Mams:
Fasifis Certat
2 e
Buicing has codling
Elevation abave sea level muo 3
Heating fuel source Ela
Buicing has heating
Elechricily price, average including b kW
| of 1 record j » Neﬁ Del
Cannect to a new bulding automation system [ [wom 7
“f{ Untitled - Whole Building Diagnostician § I [l

File Edit View Admin Help

i | [E & = =bel x| Miallz] =i 3]

=] Generic Bulding Name Configuration | Schedules | Hourl Data | Intermediate Resuls | Buiding Automation | Lirits & Evors
m-&%  Generic New Plant &
“2 NewBAS
&
Property \ Value |
BAS Object|d 5
Server ype
Senvice
of 1 records j ¥ Ned Del
Ready 4
“flwriteupconfig - Whole Building Diagnostician =10l x|

Fie Edit View Admin Help

B _I_I_I_!_I-jiﬁlﬁlil_l_l_l\

wation | Schredules | Houly Data | Intermediate Resuls | Buiking Automation | Linits & Enors ||_Save |

_I_I_I

Prapesty [ Value [
BAS Object 1d 5
Sewvice

» [hewf el

o [ 2

Ready e

If you are using a DDE Server,

If you are using a Trend Log server, see steps 21
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WBE Configuration Instructions

through 23, and for an ODBC server, see steps 24 through 26. Note that some of
the properties on the configuration screen change depending on the specific server
type, so selection of the correct server is crucial. The software automatically
modifies the input requirements depending on the selections that you make.

DDE Server

18.Double click in the value cell
for the DDE Server type.
Click on the down arrow on
the far right-hand side of the
box to see the selectable
entry, JCI Metasys. If JC/
Metasys is not your DDE
Server type then a special
driver will be required for the
WBD to properly acquire your
BAS data. There are a few
drivers currently available for
non-JCI DDE servers; please

check with the PNNL representative for options concerning your system.

fiwriteupconfig - Whole Building Diagnostician

File Edt Yiew Admin Help

Dl ol [EE| | ~po| x| dla@]w] o] 2]

Generic Bulding Mame
S5 Generic Plank Name

Property

BAS Object 1d

Server lype
DDE Server ype
Server IP address

Ready

_‘i
|
%JE\MEAESS ( ﬁ)
N

f_| y Ned Del
R 4

we will assume that you are using JCI Metasys.

19.Double click the value cell for
the Server IP address. Enter
the IP address that the DDE
server resides on. If the DDE
server resides on the same
machine the WBD runs on,
enter 127.0.0.1. This IP
address tells the WBD that it
does not need to go over a
network to connect to the
server, but will find it on this
machine. The Server port #
will be automatically filled in—
do not change this value!

; fJwriteupconfig - Whole Building Diagnostician
File Edit Wiew Admin Help

For now

ool 3]

Generic Buiding Mame
&% Generic Plant Mame
Generic BAS

Configur

Dlwl@) 318 5l =l el x| gislels

herbies | Houly Dala | Int

Properh

BAS Object Id

Server lype
DDE Server type
Server IP address

Ready

TEEeesannsar) + |1ief Dol

JC| Metasys
[[Z7001 ]

[ oo 4
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20.Double click on the value cell
for the Configuration. Replace

“flwriteupconfig - Whole Building Diagnostician
File Edt Yiew Admin Help

WBE Configuration Instructions

ol v)=| 5ls| 2|

1| Generic Buiding Mame
% Generic Plant Mame

<your system> with the path
for your building automation
system. You may need to
consult your controls specialist
or contractor for this
information. After entering the
path, save the configuration
file by clicking on File in the
menu bar and Save
configuration in the drop
down menu. Then skip to step

Ready

Dlele| 2| E@| = == X

‘Sehedules | Houly Data | Intemediste Fiesuls | Buiding Autcmatian | Limits & Erars |

Praperty
BAS Object 1d

erver ype
Server |P addhess
Server port
Configuration

» [iend el
[ 4

27.

Trend Logs
21.Continue the BAS

“fl writeupconfig - Whole Building Diagnaostici
File Edt Yew Admin Help

=1glx]

an

configuration set up using a

D[s|@ | [FE| | =be| x| ofl&(:=| sls| 2]

=

= Al Generic Buiding Name
&% Generic Plant Name
Generic BAS

Trend Log server type.
Double click on the cell for

g

Configuration | Schedules | Houly Data | Intermediate Results | Building Automation | 4| » | Save

Log file type. A drop down
selection box will appear with
two file types that can
currently be read by the
WBD—DIF File (tab delimited
file) or CSV File (comma
separated variable). Select
the type that you will use.

Note that Excel can save your
systems text file as either of

Ready

Property [ Value ]
BA4% Object Id 5
Server lype Trend Log
Loa file type
Server IP addiess
DIF File
C5Y File [}
[ of 1 records ]  |izef Dot

R
=
A

these types if your system
cannot save to this format directly.

22.Double click the value cell for the Server IP address and input the IP address for
the computer that will have the trend log file. If the trend log resides on the same
machine as the WBD, input the IP address 127.0.0.1. The Server port # value will

be filled in automatically—do not alter this entry!
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23.Double click to select the
Configuration cell and then
replace <your file> with the
complete path to the trend log
file. Note that the file needs to
have a date and a time stamp
associated with the data. To
assign these, replace <date
column> in the figure with the
date field column number and
<time column> with the time
field column number, inserting
the appropriate column
numbers where the date and
time are stored in the trend
log. An example with a path
entered is shown in the
bottom right figure. After
entering this complete path
name, save the WBD
configuration file and skip to
step 27.

ODBC Database Server

24.Continue the BAS
configuration set up using an
ODBC server type. Double
click on the value cell for
Service. A drop down box
will appear with a single
available selection, SQL
server. Select this as the
service. Currently this is the
only server supported by the
WBE for ODBC server types.

WBE Configuration Instructions

] untitled.wbd - Whole Building Diagnostician

File Edit View Admin Help

=laix|

0la[] &I B =] <ol x] dlalel=] 5l 3]

_=nn

=g ﬂ Generic Bulding Name

Configurslion |Schedules| HaullyDala' Intermediate Resu\ts' Eu\\dmgAutomatmn' L\m\ts&Errms' Save

& Generic Plant Name j
-3 Generic BAS

Froperty ‘ Yalue |

BAS Object 1d 5

Server lype Trend Log

Log fle tppe: DIF File:

Server | addiess 127001

Server port # 1744

Configuration Fle=¢<your filey ; DateField=¢date columns ;TimeFigld=<time colmr>

of 1 records j k Ned Del
Ready LT 4
“fl untitled.whd - Whole Building Diagnestician . [u] ]

Fle Edit View Admin Help

Dia(E) & Sfa = e x| fl] =] -l 9

=T

B ﬁm Generic Buiding Name
#-%  Generic Plant Name
-8 Generic BAS

Conliguration |Schedu\es| Hourly Data| Irtermediate Hesults' Building Aulumaliun| Lim\ts&Errms' Save

Server port #

|
Property | Walue |
BAS Object Id il
Server ype Trend Log
Log fle type: DIF File
Server P addhess 127.001

1743

Configuration

of 1 records j » Neﬂ Del
Ready ,_ ’_ ’_ 4
“Jluntitledwbd - Whole Building Diagnostician =8/

Fle Edt View Admin Help

Dle1a| 3| [E s = o] x| dlalv|=] 5w ¢

=T

B ﬁm Generic Building Name
&% Generic Plant Name
keI Generic BAS

Ready

Configuration |Schedu|es| Hw\yData' Intermediate Hesulls' Building Autumahun' Limits & EUUIS' Save

-

Fraperty | Yalue |
BAS Object Id ]
Server type (ODBC
Service I
e S
|SEL SENVEr
|
|
|
|
of 1 records ﬂ 1 Neﬂ Del
T
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25.Double click the value cell for the Server IP address and input the IP address for
the computer that will have the ODBC file. If the ODBC file resides on the same
computer as the WBD, input the IP address 127.0.0.1. The Server port # value will
be filled in automatically—do not alter this entry!

26.The final value, which is for
the Configuration, is server
dependant. On your screen it
will appear blank; however,
we display text in the figure at
right to indicate that you will
need to contact your SQL
server administrator to obtain
this value. After entering the
value, continue with step 27.

-l writeupconfig - Whole Building Diagnastician

File Edt View Admin Help

o

Generic Building Mame

DS | [F3| «o| =] x| ofl@| sl 2|

-5 Generic Plank Mame

“2  MewBAS

Froperty

[ Value ]

BAS Obisct Id
Server type
Senvice

Server IF address
Server port #
Lonfiguiation

[ of 1 records

Ready

5

ODBC
SOL server
127001

=

=

Z| A
=

‘I =
[=]

N
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Configure Channels for Data Collection Using the WBD Interface

Now that the building, plant, and network components have been configured, you can set up the
data collection for the Whole Building Energy module.

27.1n the tree structure, right click sl
on the building name. A drop _!_I_I_”__I_IJ_!_IMEIEJ_I_I_H ||

chedules | Houry Data | Intemediate Resubs | Building Automation [ 4]+ 5-v=

down menu will appear. Click on | =% it o i ey oo s

Data collection. A BASLink “no e e
records matched” warning box 'Y?L“;,m '
will pop up. Click “OK.” - []

Tracked variables
includi D DE F/kwh

[T af T records j » Ned Del
[ oM S

28. A Data collection window will ol

appear for your building. Right EEIEI_H__I_IJJ_I-_MMEJEEJI | e mil]|

mation |< 3

Save

click on the first cell under 28 o :
Channel, which has the text fsisf““ = e
“(new channel)” in it. From the s s | E—
selection box, choose the e o i
channel you would like to set up .
data collection for. This is a
ordinarily an energy use you R
wish to track. For this example,
we start with TotalEnergyKwh. Fancint

Ready R 4

29.The remaining cells in the row BT e iz
populate with their default glzlgl_l _u_uﬂig@g_u_ll S|
information. Right click on the D e e e e e althe
Network cell and select the New - B -
BAS for this channel. Note that e L e
if you set up your configurations T rT—
with multiple buildings and
separate databases for each
building, you will have multiple
BAS networks in this list to
choose from. Appropriate
meaningful naming of these will
'1ms7j _JM_Qi'l
Ready w4
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30.Right click on the Source cell

31

WBE Configuration Instructions

aid in setting up data collection.

=lolx]|

and select Edit. A BAS a2l =l el x| il 1=

el 2] || fm|

Network Source dialo g box = [77 &= Bulding Name — Confiquration | Schedules | Houly Data | Intemediate Resuts | Building Automation | 4 | » | 'ii‘«f-‘l
will appear. Input the source " Sty i e o kst .| B
identifier applicable to your : Corcel_|
data collection method in the el oo TR

white box after “Source”. If i S e e ||

you are using Metasys DDE, FERA g O sua O Mok Dhide

input the path to the specific et _Tet_|

BAS point. For Trend Log

data, input the database

column number for that data

point (e.g., 3), and for ODBC

data, input the ODBC specific L, S A ]
identifier (see your database

administrator, if you are unsure of this information). An example path for a Metasys
DDE server is shown in the figure. The radio buttons allow sequential operations to
be performed on that data point; however, for now we are only setting up straight
data collection, so choose the Equal radio button, then click OK.

.The Type, Unit, and Active cells will all have the default values associated with your

selected channel automatically entered. All of the channel defaults that appear in
the drop down selection box have these associated values. If you are creating a
new channel that is not on the list, then you may need to modify the Type and Unit
values. Right clicking on the cell for each of these provides you with the available
options.

32.Select the Polling tab near the top of the Data collection window. The default values

are set to collect the data at a frequency of 5 minutes (5m in the menu) and to
integrate the values over the hour. Although we recommend a 5-minute frequency
for data collection, this value can be modified provided that the frequency is no
greater than 60 minutes. To modify the frequency, right click on the Frequency cell
and select the value best suited for your needs.

Page 17 of 24



WBE Configuration Instructions

=1olx|

33.To modify the Integration of TR oric
the data, right click on the cell, _;JJJFJJJJJ Al | _i_|J| \=|=j:_._|_!i|
then select no (or yes). T i i e i el
NOTE: If you decide not to Fs‘ii?i'““e“m‘s"”””“’“‘°”°”””E“”“"D””””““”‘”“”‘”””“”“”“E””
integrate the values, then — e ] —
you will be collecting S . — p— d—
instantaneous values—the o
WBE will assign the last
instantaneous value
collected during an hour to
each hour. So, for a 5-
minute data collection
frequency, the WBD will —
assign the value collected at !, — A —
1:55 p.m. to the time of 1:00
p.m.

v Yes

34.To log data for any point
(which can be used to

[E] T Generic Building Mame:

complement “live” data = o e PR e
CO"eCtlon), r|g ht C“Ck On the [SED:SDJ\fylhachannelslrnmwh\:hynucnllecldalalrnmynurbu\\dmgaulnmatlnnsyslam oK. l j‘
Log cell and select Browse. O il |
A Save As window will appear s;“;ii. e (L Ll pul

TotaEr [=

where you can name the file
(this file name currently
defaults to the database name
“New Databasei-1-
<Channel>, with <Channel>
replaced with the name of the

specific channel associated ; - e oo
with the row on which you right == =

clicked). Enter the file name you prefer and then select the location in the “Save in:”
box to which you want the file saved on your hard drive (currently defaults to the
WBD folder). After naming the file and selecting a location for storage, click Save.

35.To set up collection of data
that is conditional on a
relationship between data
points or a data point and a e e
benchmark, right click on the Souen F
Condition cell, and select E= =
New item. A New Condition = o Py
window pops up. Click on the
check box to “Use conditional b
polling.” A check mark should
appear in the box. Enter the

|

[Taif recaids _,J ¥ |He :] Del

Ready [ nom 4
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Source (the data point you want to evaluate in the condition) in the box provided,
select the Test (a Boolean operation) that will be used to compare the source value,
and then enter the “Compare to” data point (which must already be set up in data
collection) or a constant. When finished, click OK. Note that ordinarily this feature is
not used for data collection associated with the WBE module.

36.Now select the Destination tab in the Data collection window. This displays the

units in which the data points are stored, their reliabilities, errors, and low- and high-
limit values. Although most of the channels available in the selection box have
defaults available, any new channels (tracked variables) and some of the pre-
existing channels may need these values input by the user.

Reliabilities represent the certainty to which you estimate the value of a data point is
known (e.g., we recommend a value of 95% for electricity consumption). The error
represents the estimated tolerance of the sensor used to measure the variable in the
units of measurement (e.g., we generally use 1 kWh for electricity consumption,
representing plus or minus 1 kWh). The values for the low- and high-limits are used
to establish reasonable ranges for measured variables. Values below the low limit
or above the high limit are flagged by the WBE in a pre-screening process as so
unreasonably high or low that the data should not be used. These limits should be
selected to define a sufficiently wide range between them that no physically
reasonable values are flagged. For example, for outdoor-air temperature, values of
-40°F and 170 °F might be designated for the low and high limits, respectively. Note:
when modifying the High limit value of a channel, the input value will be a
multiple of the unit that is associated with that channel (e.g., if the unit is kWh,
then a value of 100 would produce a High limit of 100 kWh).

37.The data collection setup for the first single channel is now complete. To add a new

channel, click on the Source tab, right click on the current channel, and select New
from the drop down box. Then repeat steps 28 through 36 for all of the channels
that you would like to set up for data collection. After you have added all of the
channels of interest, click OK.

Baseline Model Setup
38.The WBE uses empirical T —— - i
(baseline) models to provide DIEE] 3l [E el = o] <] galel=] sl 2 | | fmm]
expected Values for tracked Eﬁg geﬁ?ﬂ"imim Configuration | Schedes | Houly Data| Medlaleﬂesul:‘s Bl.:\I:mgAutoma_tml Limits & Erors
variables. To setup a - ——
baseline mOdel, I’Igh'[ click on Eat ook g 3o el s 10 orf oo S N
the bU||d|ng name in the WBE Chor nt. Double click on ﬂl
tree and select Baseline
. #oply new baseline model tehoactivel and repracess deta after [F7] 473072003 ] 771200 00 61
model. A Tracked Va(/at_)les v vl |
box for the selected building oy R —
will open. A typical setup will
track all of the major energy
uses by source (e.g., total
T I » uedge\
Ready T s
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=1olx|

Dls(@] 3 @ | o] x|

eneric Building Name

i@l | e 2|

hedules | Houry Data | Intermediate Rssults | Building Automation | 4| » | 5202

| /|

5 Generic Plant Name

lEnte

Generic Building Name -- Tracked ¥ai

wariables in your database
depends o of how clasely you think the ar coupled

Deperdencies | Bassline |

ion about this bulding which orly changes once in a

Each variable iz tracked using a model that relates it to one ar more ather

Chuoose the variables you want to track for this component. Double click on
the variable dependence list o sensitivity to change what variables pou think it

Apply new baseline modsl retroactively and repracess data after |§+11,/25/2002 = | ™12 00,00 &=+

while. =]

WBE Configuration Instructions

1]
[ ] =
Cancel

Wariable tracked | [ Fioubibay Feesolution I
TotalEnergyknh | |DayORweek % Nomal
MHouDfwesk
Tou
CIRHou:
CIoPout
Electickwh _
FThemaCef
[ HVACKwh Fle Edt View Admn Hep
[ Chillerk.wh

=18l

[Tof T records _.J

Ready

“2 NewBAS

Generic Building Name -- Tracked Variables

- =0 "=~ 00 —0

y, chiller electricity, gas, etc.)
and make them dependent on
weather variables (typically
outdoor-air temperature and
humidity) and schedule. Other
variables can be used (such as
number of hotel guests or
number of hamburgers sold);
however, only those variables
set up for data collection are

available for use by the models.

Cancel

Each variable is tracked using a model that elates it to one or more other
wariables in your database

Choass the varisbles you want to track for ths companent. Double dlick on
the variable dependance list of sensivily to Ghange what variables you think it
depends on or hov closely you think the are caupled

Apply new bassline model retioactively and ieprocess data after ¥ 4/30/2003 | [{12:00.00 411

Dependencies | Baseline |

Vaiiahle tracked | Dependent an | Fiesolution

Tout Homnal
RHout

DPaut

TotalE rergykwh

Electrickuh

ThermalCef

HYACKwh

Chillerwh

Di@{a| 3| BBl =< =pe| x| dila]|=] e ¥ R |
-]l Generic Buiding Name Configuation | §chedules | Houly Data | Intemediate Results | Buiding Autaration | Limits & Errors
& Generic New Plant -

=
I

T of 1 ecoids J

Ready

» Hedgel
[

39.Double click on the Variable tracked cell with the entry “(add variable).” A drop
down selection box will appear with all variables in the database shown. Select the
data point that you want to track in the model and double click on it. The Dependent
on selection box will open. Select the variables that you want the tracked variable to
depend on in the model. Typically these are HourOfWeek, Tout (outdoor-air
temperature), and RHout (outdoor relative humidity) for tracked variables that are
driven primarily by schedules and weather. If relative humidity data are not being
collected, we recommend using outdoor-air temperature along with a time variable.

After making your selections,
click on the first cell under
Resolution. Resolution
determines the sensitivity of
the resulting diagnostics. Low
sensitivity requires larger
differences from the baseline
before an “alarm” is triggered
for a tracked point, and High
sensitivity uses small
differences to trigger an alarm.
In most cases, a Normal

fluntitled. whd - Whole Building Diagnostician B

Fle Edt Vew Admn Hep

=lalx|

Rl i Guilding Name - Tracked Variables
E.ach vaiable s tracked using @ mod] that elates it to ane or mare other
variables in your dalabase
Cancel

Chooss the variables you want to lrack for this component. Double dlick on
the variable dependanca it or sensivity to change what variables youthink it
depends on ot how closely you think the are coupled
Apply new basefine model retroactively and reprocess data ater [+ 4/30/2003 7| [I12:00.00 4=
Dependencies | Baselne |
Vbl tracked | Dependent on | Fiesolution
TataEnergykvh Hourdtweek Tout FHout ol
(add varizble)
(2cd varisble) .

High

[of 1 revards K|
Ready

D|=(@| | [EE| =| ]| x| i)z =l 2| =
Sl Generic Buidng Name Configuation | Schedules | Houly Data | Inteimediate Results | Building Autamation | Limits & Errors
&% Generic New Plant &

7

|

3 uedge\
[
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setting is sufficient. Note that there is a tradeoff between increased sensitivity for
triggering alarms and the probability of false alarms—Ilow sensitivity produces fewer
false alarms but at the risk of missing a problem condition, while high sensitivity is
better at detecting problems but will also provide more false alarms. New users
should select a Normal setting initially and then adjust the sensitivity after developing

experience with the WBE.

40.Repeat step 39 to add each

41

additional tracked variable.
There is a limit of five tracked
variables per building entry in
the directory tree. In addition,
only those variables set up for
data collection can be tracked.

Caution! If you single click
instead of double clicking on a
variable in the “Variable
tracked” drop down box, you
will lose the ability to add more
variables and may lose all

10|

e ]

Conligurstion | Sehedules | Houtly Dats | Intsmerdiste Fesuits | Bulding sutorstion | 4 |+ | 5202

Generic Building Name

& Generic Plant Name [Enter information about this building which only changes once in a while. =]

Bl Generic Building Name -- Tracked Yariables =

Each variable is tracked using a model that relates it to one or more other 0K I =
wariables in your database. |
Cancel 1

Choose the variables you want to tack for this compenent. Double click on
the wariable dependence list or sensitivity ta change what variables pau think it
depends on or how closely you think the ar coupled

Apply new hassline model retroactively and reprocess data after [{+111/25,/2002 =
Dependencies | aseine |

| Dependert on | Resalution

Tout Nomal
FAHout

DPaut

TotalE nerayk|

ElectricKwih

ThemalCcf

HyACKwh

Chilerkwh

Hamburgers

Mariable tracked

=
[ToF T records _.j

> |tz 2ol

[ e | 4

Ready

previously selected variables to track. Be sure to double click when selecting
variables to track. If you mistakenly single click, try again by double clicking. If this
works, continue the process. If it does not, you can still recover but must re-select
all previously selected variables to track. To recover, right click on the last variable
in your list and select Delete. The (add variable) option will then show back up.
Then perform the process correctly, double clicking on the variables as you choose

them.

.After you have entered all

variables to be tracked, the
variables on which their
models will depend, and the
resolution (sensitivity), select
the Baseline tab in the
Tracked Variables window.
Each variable tracked will
need a retrain value of either
Never, Auto, or Ask. “Yes”
although entered as the
default value, is not a valid
choice. You must change the
value to one of the other
options. To change the value,

“fl Untitled.wbd - Whole Building Diagnostician

=lafx]

File Edit View Admin Help

Dl A|[EEl =| =k x| dlalsls] =l 2 |

=6l Generic Buiding Name Configuraton | Schedules | Hour Data | Intemesiate Resuls | Buiding Automation | Limits & Ewors

& Generic Plant Name Enter information about this buiding which orly changss once in 2 whike
“8  Generic BAS

ng llame - Trac
I/|
7

Each variable is tracked using a model that relates it to ane o more other 0K |

variables in pour database.
Cancel

Choasa the variables you want to track for this comporent. Daubl dlick an
the variable dependence lis or sensitiviy (o change what variables pou think it
depends on or how closely you think the are coupled.

Apply new basaliing madel retioactively and reprocess data after 11 4/30/2003 x| {712 0000 1=

Dependencies  Baseline |
“ariable tracked

TotalEnergykuh Auta
HVACKwh Auto
ElsctricKwh Ask
Chillrk wh es
ThemmalCef Yes

| Retrain | Start Date | EndDate

> Nedge\
)

TO T TECT, il

Ready
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double click on the retrain cell fo
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r the variable you wish to modify. A new value will

appear in the cell. Continue double clicking on that cell until the option you want
appears. Typically, Auto is the choice used.

42.Next, input the Start date and
End date for the model. This
would be the date (and time)
for which you have or plan to
collect data for the dependent
and independent variables to
use as the baseline data. If

this is an initial setup and you
do not have access to
historical data, leave the End
Date blank. Repeat steps 41
and 42 for all of the tracked
variables.

_lol x|
EizlE_IF__J_IJ_I_Ig‘ﬂ;L_GI%I""IEEI_JI o ]|
= 71| Generic Building Name Configuration | 5 chedules | T |
& Generic P\ant Marne: PR _
£ ach variable is tracked using & mads! that relates it to one or mors other o | =]
wariables in yaur database, T
Cancel !
Choose the variables you want ta track for this component. Double click on
the variable dependence list or sensitivity to change what variables you think it
depends an ar how closely you think the are coupled.
Apply new baseline modsl retroactively and repiocess data after [fv:
Dependencies Bassling
ariable bracked | Retrain | Start Date | EndDats |
TotalEnergyKuh Ao ¥ 211402003 |
add variable] ] =
I
[T of 1 records .iJ » Heﬂ Del
Ready [ o [ 4

=10l

EiElEI_I B| =2 el x| mlal=ls] sl 2]

E fil Generic Building Name CUHFIgulatlunlSchedmegl Gave
i & Generic Flank Name |EnIErmfulmalmnabuulIh\sbulldlnuwh\chDn\u:hanuesuncemawhlle =
-SRI G eneric Building Name — Tracked Yariables

Each wariabls is tracked using a modsl that relates it to one of mare other il
wariables in your database: T
Cancel —
Chose the variables you want to rack. for this component, Double click on
the wariable dependence list or sensitivity ta change what variables yau think i
depends an or how clasely you think the are couplsd.
Applp new baseline model relioactively and reprocess data after [I7 11/25/2002 % 120000 4=
Dependencies Bassine | EN  Hovember. 2002 [
IR | Rerain Sun bon Tue Wed Thy Fi Sl i !
TotalEnergykuh Auto e -
(addd wariable] L 'g‘ T Em b s
001 12 13 14 15 16
17018 19 20 2 2 23
HHpB DB A
@3 4 5 B 7
aTuday 2/14/2003
[Tof 1 records _.J 3 Ned Del
Ready [ 4

43.If this is an initial installation, set the “Apply new baseline model retroactively and

reprocess data after’ to today’s date.

If you have historical data, set it to the

appropriate date that would be valid for your model. To change that date, click on
the arrow on the right side of the date box. A calendar box will pop up. Use the

left/right arrows on the calendar
select the date by clicking on it.

box to navigate to the appropriate month/year and
The time can be modified by selecting the hour,

minute, seconds, and AM-PM sections of the time display, one at a time, and then

using the up and down arrows o

n the right side to adjust the value.

After making those changes select OK. You are now ready to initiate data collection
and building energy diagnostics.
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Starting Data Collection

- =224 44 To turn on data collection,
SR B ) el | A el | highlight the network name in
—| the tree. For our example, the
- _ 4| network is “New BAS.” Right-
= 245 Ot mouse click on network name
B and click on Monitor. This
W Configuration Topic=Read. <your system> mUSt be done by an
administrative user.
B | e csl BD Console
Meriksr i corpnent vl 4 Activity manitars
45. After the network is monitored, the window at [ [' Sotedir]  Coael | Leg | Dasbea|  9a
right, referred to as the WBD Console, will Messageloy SN WED Corig | View | Hide | _Hak |
appear. Notice that a red “Dx” will appear in the = Log cleared ai 20030815 15.45.25 | =
lower right-hand corner of your Windows task
bar. This designates that data collection is
active. From the console you may open a WBD
configuration, view data collection text file |

messages, clear the console messages, hide the ke Buiiding Eneigy Diagnostician: Paused. [)

console window, or halt the data collection. If the
administrative user hides the console, double-clicking on the Dy icon in the lower
right corner will restore the console for viewing.

-1 162 Enhanced.whd - Whole Building Diagnostician = =loix|

46.Whole-Building Energy :
diagnostic results will not (e < AEl s S 9

be meaningful for 2 to 3 M- — N L
weeks because the system P -l

must first develop initial = e i

models for estimating e I R

expected energy T -

consumption. After this S Ly

initial data collection O
period, diagnostic results
may be viewed by e e )
“monitoring” the building s [T e

Previous | Mewt Todsy

Manitor this componert [
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name on the tree. To view the results, right click on the building name (“Generic
Building Name” in the figure) to reveal a drop down menu and then select Monitor.

Diagnostic
now be

the main (right
pane. Repeat
monitor other
buildings in
configuration.

Any user can
diagnostic
only

users can
diagnostics
create/change
configuration

ssssss

Toggle administratie mode

plslel=] =[] 21|

o ]

€0 | soncn]

Table

728997

Morih

8/25/1997

W [ Electic erergy

W T Themal eneigy

O I HYAC energy

O 1™ Chile eney

W T Totlbuiding energy

Start

[ =]

End [ 8251397 =] [Tmonh =
Previous | Newt Todsy

I 7

results should
displayed in
hand) window
step 46 to
networks or
your

view

results, but
administrative
start/stop

and

the

of the

software. Administrators should make sure that administrative privileges are turned
off when the computer is accessible by others. To verify administrator privileges are
off, click on Administrator in the Admin drop down menu and confirm that no check
mark appears before Administrator.

The WBD user interface can be opened and closed without interrupting the data
collection process and can be used by any level user to view diagnostic results.
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Project 2.6 Task 10

1 Introduction to the WBE Enhancements

This document is one of a collection of reports for Project 2.6: Enhancement of the Whole-Building
Diagnostician (WBD). It documents parts of the task to enhance the Whole-Building Energy (WBE)
Module to support tracking a greater variety of energy variables and increasing the flexibility of the models
used for normalizing values of those variables. This report summarizes the technical elements and results
of the work performed. Instructions for using the WBE are provided in the Instructions for Configuration
of the Whole-Building Diagnostician Software.

Section 2 of this report provides a brief description of the WBE and the enhancements developed under this
project. Section 3 provides a table of key software bugs fixed after initially implementing the
enhancements, and Section 4 provides a brief description of the method used as the basis for modeling
expected energy consumption.
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2 WBE Background

The WBE module tracks energy end uses at the whole-building level, specifically total building energy,
electric energy, thermal energy, heating, ventilation, and air conditioning energy, and chiller energy.
Analysis results are presented as an Energy Consumption Index (ECI) for each day. The ECl is the ratio of
actual energy consumption to expected energy consumption. The values of excepted energy consumption
are generated by a model that performs statistical analysis of a baseline set of historical data collected from
the building or systems. Statistical properties of the expected value are compared to the actual value to
determine whether the actual measurement is significantly different. In general, the baseline model uses
time of day, day of the week, outdoor-air dry-bulb temperature, and relative humidity as independent
variables.

The objective of this task was to develop an enhanced WBE so that advanced users can add other
independent variables, such as occupancy and plug loads, to the models. The enhanced capabilities are as
follows:

v" Enable the user to specify any independent variable (not just date, time, temperature and humidity)
in the models

v' Allow the tracking of any variable (not just whole-building thermal and electric meter readings)
v" Manage the collection of data for all the variables now supported

v Enhance the user interface to support the enhanced features.

These enhancements provide a flexible tool for monitoring and diagnosing whole-building and system-
level energy consumption in new and existing commercial buildings of all sizes.
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3 WBE Software Bugs Fixed

Description of Change in Screen Image
Enhancement
Removed the ¥Yhole Building Diagnostician Setup
word el toth
“Diagnostic USEBDe;n:nraen? of Energy 7 Thank yyou for purchasing the YWhale Building Diagnastician.
Configuration” Office of Building Technalogy, 1 Eefare proceeding wou must enter the fallawing.
. State and Community Programs
and replaced it
with Whole y
“y; B — our name I
Diagnostician Building
29
Setup : Diagnostician “our organization I
Version 2.1 e |
License # ||
“our user |0 and the license number may be found on the CO-ROM
casefsleswve of onyour license agresrment,

Build nurmber 162 (&pr 28 2003)

Copyright (C) 1993-2002, Battelle Memarial Institute
All Rights Reserved

Back | Mext Cancel

PlaCIng your “fluntitled - Whole Building Diagnostician 1 =1
File Edit Wiew Admin  Help
cursor over the

izl e il

i &I
1cons on the % [ |\u'\ew diagnostic results| Corfiguration | Schedulasl | Save
tOOlbar Wlll i Derno plant Enter information about this building which only changes once in & while. -
. H 58 Demo air-handler
momentarily -8 Dema network 2
glVC yOu a brlef Property | Walue |
descrlptlon of Takes effect on
Expires after
1 Facility name Chicago Office Building Test 2
the 1con Contact name
1 Contact phone
funCtlon‘ Building has cooling es
Elzvation above sea level 52801
Heating fuel zource Matural gas
Buiding has heating Yes
Electricity price, average including d_. - 0.08 $/k'wh
Fuel price 0.65

1 af 1 records j ¥ |Hed Qell
Yiew component diagnostic results UM A
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Description of
Enhancement

All data units
will be displayed
with a right-
mouse click in
the “new
channel” box.
Adding a new
channel can be
done by clicking
“new” on the
List.

Change in Screen Image

i Data collection - Demo air-handler
1

Specify the channels from which vou collect data from your building automation system
[BAS].

Source |F'|:|Iling| Deslinationl Slatusl

| Metwork

| Source

| Uit

Cancel |

| Active |

Channel

|_Imimi s

Cuk
Copy
Paste
Mew
Delete

Coolingkwh
CoolingThermalFlow
CoolCnFraction
CwtalvePosition
DamperPosition
DPaut

DPret

Fankwh
FanionFraction
Fanspesd
Heatingkwh
HeatingThermalFlow
HeatonFrackion
HwhalvePosition
MixedSetPoint
OutdoorAirCo2
Outdoorfiralume
Returnfirc oz
RHouk

RHret
SupplySetPoint
Trnix

Touk

Trek

Tsupply

Select Date Range to Chart

Start| 3/ g/20m |

Dizplay I

End:| 3/18/2001

Ereviousl Mest |

j Show |'| 0 days

Today |

El

Edit...
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Description of
Enhancement

Existing value in
the configuration
screens remains
in the dialogue
box should you
decide not to
change the entry.
Prior to this fix,
the value was
disappearing if
you clicked on
the background
white space.

Added a “Close”
button to the
ECI detailed
problem tab.

The
configuration
item of the
network object
is now being
displayed.

Task 10

Change in Screen Image

Corfiguration  Schedules | Hourlp Datal Intermediate Hesultsl Euilding Autamation Limits&Ern:ursI | Save

Enter the schedule description for application of this schedule. Schedules are described in three parts. The firstiz < |
the range of monthz where 1 iz Januay and 12 iz December. The second iz the range of weekdayz where 1 iz

Sunday and 7 iz Saturday. The third iz the range of hours where O iz midnight and 23 iz 11pm. For example '1-4 2-6
218" meanz January to April, Monday through Friday, Sam to Bpm. Alternatively pou may select on of the preset j

Froperty | Walue |

Scheduls
Takes effect on
Expires after

Mewer changes
“wheek days
Wwieek nights
Wwiaekends

=10l x|

- fluntitied - Whole | Building Dlagnost'
File Edit Wiew Admin  Help

_I_I_IJEIi_I_I_I_IﬂIﬁI@IEI ﬂl%ﬁl_l| | ||

‘- WBE Demo
=- @ Dema plank ECl

Table |

- FER Demo air-handler | Sensolsl
L2 Demo netwark
Problem Details I
WBE Demo Cloge I
Date |_Problem | ECI | Actual |;wranga| Daily cost | wieekly cost |
8/7/1997 Actual Total building energy is too high. 1.06 10775 kwh 9580 - 10542 kwh 41 3285
Actual Electic energy is tao high. 1.06 10775 kwh 9580 - 10542 kw'h 341 3285
Actual HVAC energy is too high. 112 5663 kwh 4369 - 5330 kwh 41 $285  H
Actual Chiller energy is too high. 1.14 3974 k'w'h 2963 - 3749 Kwh $32 $227
1997

o R At e L
End | 825199 | [tmonth x|

B ¥ Electic erergy
[1 & Themal energy
[[] ¥ HWAL energy
MW ¥ Chiller energy

Ereviousl Mext | Today |

Ready |

Carfiguratian Schedulesl Hourly Datal Intermediate Hesultsl Building f-‘-.utamaticnnl LimitS&EnDrsI | Save

=
=

Froperty | Walue |
BAS Object Id A

Server type DDE Server

DDE Server type JCI Metazys

Server [P address 127.0.0.1

Server port # [17a5

Configuration Topic=Read.<your syztem:
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Description of Change in Screen Image
Enhancement
Using the data Data collection - New building
collection _ _ - .
feature to set up [SBF,fg]I_fy the channels from which pou collect data from your building automation systemn
data channels
will no longer ﬂl
cause duplicates Source | F'u:ullingl Destinatiunl Statusl
in the Channel | M etwark, | Source | Type | it | Active |
ChannelConfig e Testing Houly Number | F [
table. FHout Maw BAS Testing Haurly Mumber % oS
Tout Mew BAS Testing Hourly Mumber F Copy
Paste
Mew
Delete
v F
C
4
R

Baslink is now No change in user interface.
able to reprocess

raw data without

manually

clearing the

LastPoll field in

the

ChannelConfig

table.
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Description of
Enhancement

The reliability
column on the
Destination tab
under data
collection will
now hold a value
of 100%.

Data collection - New plant N

Specify the channels fram which you collect data fram your building autamation system

[BAS).

Task 10

Change in Screen Image

Su:uuru:el Paling Destination |Status|

Chaninel

| Storedas | Feliability |

Cancel |

Errors | L liit | High lrvit |

LChillerk.wh

: [hone) [hane) [hone)
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Description of
Enhancement

Attempting to
display a
message that
does a database
lookup on a
“null” field will
not crash the
WBD.

When displaying
a corrupt
database in the
tree, the
remaining
objects below
the corrupt
database will
now be
displayed.

Change in Screen Image

OPRMCST: AHL 541
Date: SunJun 10, 2001

Time: 900 A0

Task 10

— Current Condition

Mechanical cooling should be off, but instead it iz on (1]

—Impact———
Heating Ene
Cooling Ene

— Potential Can
Click o a C.

1. There
than adequate to meet occupant needs.

The mixed air ternperature iz 533 F.
The return-air temperature iz 71.9 F.

— Suggestec

Details... |

x|

Mechanical cooling zhould be off, but instead it iz an (1. Under current condition&,;l
mechanical cooling zhould not be needed to maintain the zupply-air temperature at

the setpoint specified in the component description for thiz air handler. Therefore,
cooling energy is being wasted. The economizer iz corectly operating [partly

clozed)] to properly limit low supply-air temperatures. Outdoor-air ventilation iz more

ek
$wmeek

Ed times. “I

‘5l WBE Test 111902.wbd - Whole Building Di

i

Fil= Edit Yiew Admin  Help

=lolx|

E‘a 4l Mew buiding

D|=E| & =| =pe| x| sfll=] ~ls| 2|

=55  MNew plant
5 Mew air handler
- FE Mew BAS
! @ Ci\Documents and Settingshd3a236iDeskiophC
ﬂf—ﬂ Office Building I - Chicago
B

Office Building I - Denver
&% Plant #1
-7 AHU-01
-G8 AHU-D2-TP
Eﬁfﬂ Office Building 11 - Denver
[

X

& Plank #1 CE——
(-7 AHU-01-FC This object is damaged or corrupt,
[ AHU-D2-HC Wtould you lke to attempt to repair it?

-5 AHU-03-FO

o _|
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Description of
Enhancement

A user now has
a read-only
status to view
the file
configuration
settings. The
user is unable to
change any
setting without
being in Admin
or Expert mode.

Data collection
column values
no longer
populate
themselves back
onto the list.

Task 10
Change in Screen Image
;E_IWHE Test 111902.whd - Whole Building Dia T ;Iglll
File  Edit View Admin  Help
DislE 3| [E | = =be| x| @[]z =[] 2]
Elﬁ i1l New building Configuration | Schedulggl | Save I
. B Newplant Enter the faciity name. =~
5 New air handler
New BAS
CDacuments and Sethings|d3a%36i Deskiopld j
Office Building I - Chicago Property | Walue |
Office Building I - Denver T akes effect an 11/19/2002
@ Plart #1 Expires after
--FEF AHU-01 Facility name [Mew Faciliy I
LR AHU-02-TP Contact name Staff member
5 Plark #1

T AHU-01-FC
T AHU-02-HC
5 AHU-03-FD

Q Can't update, Database or object is read-anly,

Data collection - New building

Specify the channelz from which you collect data from pour building automation system

[BAS).

Source  Polling | Destinatiunl Statusl

Channel | Frequenc_l,l| |ntearated | Log

Cancel |

| Condition |

DPout am ez [Fione]
RHout am Tes [hone]

I [—
Cuk

Copy
Paste

Mew
Delete

1h

v Sm
im
5=
1=
ASAP

[hone) [rone]

[Fione]
[hone]
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Description of
Enhancement

The Building
Automation tab
now reflects the
same settings as
in the Data
Collection
Logged and
Conditional
properties under
the Polling tab.

Change in Screen Image

Configuration | Schedules | Hourly Data | Intermediate Riesults  Building &utomation I Limits & Errars |

Save |

Property | Walue
Component table BuildingD ata
Component variable DPout

BAS Object [d B

Paint Mame Testing
Paint Unit F

Collection type Integrated Murber
Collection frequency 5 min
Collzction statuz Active
Integrated Yes

Logged Mo
Conditional es
Comparigon poink ABC
Comparison test Equal
Compared to 123

1 of 3 records

I

Data collection - New building

Specify the channels fram which pou collect data from your building

automation systern [BAS),

Source  FPaling I Destination | Status |

Task 10

oK |
Canecel |

Channel | Freque... | Int_egrat...l Lag | Condition |
DPaut B Yes [rone] ABC =123

RHout B Yes [rone] [rone]

Tout B Yes [rone] [rone]

3 |Hed Qell

[ o [ A-
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4 Methodology for Multi-Variate Whole-Building Energy
Diagnostics

Determining whether actual building energy use is as expected requires a model of building end-use energy
consumption. Such a model is used to produce expected consumption against which actual consumption is
compared. The result of the comparison is then used to indicate to building operators whether actual
building energy usage is abnormal and requires further investigation. Several modeling techniques have
been employed to produce expected energy use for a given set of conditions. This report documents the
current modeling technique used in the Whole-Building Energy Diagnostician (WBE) and the changes
proposed to make the modeling technique work better for buildings other than the class of light commercial
and office buildings for which it was originally designed.

The ASHRAE Handbook of Fundamentals (ASHRAE 1997) specifies that a bin-method is an energy
estimating technique wherein energy usage for different temperature intervals and time periods is evaluated
separately. Hours of the day, days of the week, and outdoor conditions are grouped to form bins for which
energy usage is calculated. For example, typical daily hour bins might be three 8-hour bins for 12 am to 8
am, 8 am to 4 pm, and 4 pm to 12 am. Temperature bins might be for 5°F increments in temperature.

For a bin-based energy model, the energy usage for each bin is calculated and multiplied by the number of
hours it occurs during the year. When the results are summed over all bins, the result yields a total annual
energy usage for a building.

This method is preferred over the simpler use of degree-day energy estimating because it is better at
considering the variations in system efficiency in response to load variations, occupancy and outdoor
conditions.

The method used by the WBE for estimating energy use in a building (whole building or partial end-use
load) based on its past performance during a baseline period is called a bin method, although it is basically
the reverse of the ASHRAE-type process described above. In the WBE we essentially bin the loads
(instead of the hours) into bins defined by temperature, relative humidity (RH), and hour of week--a three-
way split. Instead of counting hours, we essentially average the energy use in each bin. Thus, the baseline
model reflects the building’s or end-use’s time-of day and day-of-week schedule, and the influence of
outdoor temperature and relative humidity.

If we used the same size bins as in the previous example, there would be 27,216 bins (24 hours per day x 7
days per week x 18 temperature intervals x 9 relative humidity intervals). This would require data from too
long a time period or take far too long to populate with hourly data to be practical.

The WBE's pseudo-bin method introduces a few significant variations on the basic concept of a bin
method—hence, the term pseudo-bin. First of all, it does not pre-compute the population of loads in each
bin. Instead, it uses “sliding” bins, created “on-the-fly.” For example, assume the temperature bins are 5°F-
wide, and the RH bins are 10%-wide. Then, if it is 9 am on a Monday and the current temperature and
relative humidity are 58°F and 61%, the WBE’s baseline load estimate is the median of all the loads in the
baseline period that meet the following criteria: hour of week = 33, temperature = 58°F£2.5°F and RH =
61%t5%.

Tests against field data have shown that models using bin medians produce more stable expected loads than
those using bin averages, particularly when the number of observations in a bin is small or many of the
loads are zero. Therefore, we use bin medians to represent expected energy consumption for conditions in
each bin.

The advantage of sliding bins is that they produce a smooth energy-use trajectory as conditions change,
instead of the lumpy, step-wise changes in loads that would result if you crossed the boundary from one
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fixed bin to another. In addition, sliding bins require less data because the data are used for more than one
bin and the bins can be somewhat wider to include more data points but without a loss in accuracy.

Overall the WBE’s energy bin method does not assume a linear (or any prescribed functional) response of
energy to the input variables. It is completely free to follow the empirical data without mathematical
constraints. Further, like a neural-net, it ignores variables that don’t explain the energy consumption’s
variations.

The WBE’s bin method can be generalized to any variable and any number of explanatory variables. For
example, many industrial loads have nothing to do with either time of day or day of week. So, those
variables can be replaced with others that might be useful in explaining a load. This is what we mean by a
generic pseudo-bin method--it is a varying multi-way split--purely statistical and unrelated to any a priori
variables, such as weather.
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